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1 . INTRODUCTION 



This document describes the differences between BASIC/RT-11 VOlB and 
BASIC-ll/RT-11 V2. It also lists some restrictions you should be 
aware of when using BASIC-ll/RT-11 V2. This document describes the 
procedure you should follow to install BASIC-11 on your RT-11 V03 
system. Lastly, it shows how to use the program SUCVT to convert 
BASIC/RT-11 VOIB programs to a format suitable for BASIC-ll/RT-11 V2. 

The following documentation conventions are used throughout this 
manual : 

1. Square brackets [ 1 enclose optional items. 

2. Braces { } enclose items from which you must choose only one. 

3. Upper case letters represent keywords that you must type as 
shown . 

4. Lower case letters represent variables for which you supply 
values. 

5. Ellipses ... indicate that the immediately preceding item 
can be repeated. 

6. User input is underlined where necessary to distinguish it 
from computer printout. 

7. The abbr'eviation "expr" represents expression. 

8. The symbol (rIt) represents a carriage return. 



2.0 CHANGES FROM BASIC/RT-11 VOlB 

This section summarizes the differences between BASIC/RT-11 VOlB and 
BASIC-ll/RT-11 V2. You can find more information on BASIC-ll/RT-11 V2 
in the following two documents: 

BASIC-11 Language Reference Manual 
Order No. DEC-11-LIBBB-A-D 

BASIC-ll/RT-11 User's Guide 

Order No. DEC-11-LIBUA-A-D 

For more information on the RT-11 V03 operating system, consult the 
following guide: 

RT-11 Documentation Directory 

Order No. DEC-11-ORDDB-A-D 

Table 1 lists the new features of BASIC-ll/RT-11 V2. 
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Table 1 
New Features of BASIC-ll/RT-11 V2 



Category 


Name 


Integer Data Type 


- 


Double Precision Data Type 


- 


Statements 


COMMON 




DIM* 




KILL 




LIN PUT 




NAME 




ON GOTO 




ON GOSUB 




ON THEN 




PRINT USING 




RESET 


Functions 


ABORT 




CTRLC 




LOGIO 




PI 




RCTRLC 




RCTRLO 




SYS 




TTYSET 


Commands 


APPEND 




BYE 




COMPILE 




DEL 




LENGTH 




RESEQ 




SUB 




UNSAVE 




CTRL/Q 




CTRL/S 



Some statements, functions, and commands are not entirely new in 
BASIC-ll/RT-11 V2, but have syntactical or functional differences from 
their counterparts in BASIC/RT-11 VOIB. Tables 2, 3, and 4 list both 
the old and new statements, functions, and commands. The tables also 
provide a brief explanation of the changes. 
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Table 2 
Changes in Statements from 
BASIC/RT-11 VOIB to BASIC-ll/RT-11 V2 



Version 



Statement 



VOIB 
V2 



VOIB 
V2 



VOIB 
V2 



VOIB 
V2 



VOIB 



V2 



VOIB 



CALL "routine name" [(argument list)J 

CALL |"| routine name["l [(argument list)] 

In V2, the quotation marks delimiting the routine names 
are optional. 

CHAIN "string" LINE number 
CHAIN string [LINE expression] 



In V2, the line number specification can be 
expression. 



an 



CLOSE 



iini 



CLOSE [[#] exprl, [#lexpr2, [#] expr3, . . .] 

In V2, the pound sign {#) is optional. You can specify 
more than one file, and the file specification can be 
an expression. The VFn syntax is no longer permitted. 



DATA list 

DATA list 

In V2, unquoted strings are permitted. The DATA 
statement must be . the last statement on a 
multi-statement line. 



DEF FNletter (varl t,var2, . . .var5]| )=expression 

DEF FNletter H >|| (varl |[,var2, . . . ,var5J| )=expression 



n 



In V2, if the function returns a string, the function 
name (FNletter) must end with a dollar sign ($) . If 
the function returns an integer, the function name must 
end with a percent sign (%) . 



I THEN 
IF relational expression { } line number 






GO TO 



IF END #h 



(THEN j 
GO TOJ 



line number 



(continued on next page) 
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Version 



V2 



VOIB 
V2 

VOIB 
V2 



VOIB 



V2 



VOIB 



V2 



Table 2 (Cont.) 
Changes in Statements from 
BASIC/RT-11 VOIB to BASIC-ll/RT-11 V2 



Statement 



{THEN statement 
THEN line number 
GO TO line number 



IF END #expr 



[THEN statement ] 

THEN line number > 

[go to line number) 



In V2, the THEN keyword can be followed by a statement 
as well as by a line number. 

INPUT variablel|[,variable2, . . J 

INPUT |[#expr ,1 variablel [,variable2, . . .] 

In V2, you can type more than one string on a line. 

INPUT #expr: var iablel |[,var iable2, . . .J 

INPUT |[#expr , I var iablel [, var iable2,.. .] 

DIGITAL recommends that you follow the expression by a 
comma (,) rather than by a colon (;), even though the 
colon is still permitted. 

|[let] variable=expression 

|[LETj VFn(i)=expression 

|[let] variable=expression 

In V2, the VF format is not permitted. 

{INPUT )| 
output; 

(input 



OPEN file IIFOR { }l [(b)] AS FILE #digit [DOUBLE BUF| 

n 



OPEN file FOR 



lOUTPUT 



(b)|AS PILE VPdigit (dimension) =string length 



OPEN string 



{FOR INPUT I 
FOR OUTPUT) 



AS FILE 



H 



,REC0RDSIZE exprB LMODE expr 



IP 



expr DOUBLE BUF 



,FILESIZE expr 



1 



In V2, the file specification can be any string 
expression. The pound sign (#) is optional. Specify a 
file size by using the FILESIZE keyword. The VF format 
is not permitted. 



(continued on next page) 
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Table 2 (Cont.) 

Changes in Statements from 

BASIC/RT-11 VOIB to BASIC-ll/RT-11 V2 



Version 


Statement 


VOIB 


OVERLAY "file descriptor" 


V2 


OVERLAY string [LINE expression]] 




In V2, the line number specification can be an 
expression. 


VOIB 


PRINT #expr: list 


V2 


PRINT [#expr,] [listl 




DIGITAL recommends that you follow the expression by a 
comma (,) rather than by a colon (:), even though the 
colon is still permitted. 


VOIB 


RANDOMIZE 


V2 


RANDOMIZE 




In V2, the random number generator starts at a new 
number each time the statement is executed. 


VOIB 


REM comment 


V2 


REM comment 




In V2, you can terminate a comment by a backslash (\) . 



Table 3 

Changes in Functions from 

BASIC/RT-11 VOIB to BASIC-ll/RT-11 V2 



Version 


Function 


VOIB 


ASC (string) 










V2 


ASC (string) 












In V2, this function 
7-bit) value. 


returns an 8-bit 


(rather 


than 


VOIB 


BIN 1(1 string 1)1 











(continued on next page) 
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Table 3 (Cent.) 

Changes in Functions from 

BASIC/RT-11 VOIB to BASIC-ll/RT-11 V2 



Version 


Function 


V2 


BIN (string) 




In V2, the parentheses delimiting the argument are 




required. 


VOIB 


CHR$(expr) 


V2 


CHR$(expr) 




In V2, this function accepts an 8-bit (rather than 




7-bit) value. 


VOIB 


OCT|[(lstring[)]| 


V2 


OCT (string) 




In V2, the parentheses delimiting the argument are 




required. 


VOIB 


STR$(expr) 


V2 


STR$(expr) 




In V2, this function can return more than six digits 




(with double precision arithmetic). 



Table 4 
Changes in Commands from 
BASIC/RT-11 VOIB to BASIC-ll/RT-11 V2 



Version 



Command 



VOIB 



V2 



LISTINHJ 

LIST INHl line number 

LIST i[NH3 -line number 

LIST ENHl line number - lENDj 

LIST |[NH3 line number - line number 

LIST |[NH| [line specif icationl, line specif ication2, .. .J 

In V2, you can list more than one line range 
specification. The END specification is no longer 
allowed. The other VOIB forms of the command are still 
valid in V2. 



(continued on next page) 
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Table 4 (Cont.) 
Changes in Commands from 
BASIC/RT-11 VOIB to BASIC-ll/RT-11 V2 



Version 


Command 


vol 


NEW "program name" 
OLD "file specification" 
RENAME "program name" 
REPLACE "file specification" 
SAVE "file specification" 


V2 


NEW fprograra name]] 
OLD ffile specification] 
RENAME program name 
REPLACE file specification 
SAVE [file specification! 




In V2, these commands must not contain quotation marks 
that delimit the file specifications. 


VOIB 


RUN 
RUNNH 


V2 


RUN pH] 

RUNpH] file specification 




In V2, you can include a file specification in the RUN 
and RUNNH commands. 


VOIB 


CTRL/C 


V2 


CTRL/C 




In V2, CTRL/C returns control to BASIC (in VOIB, it 
returned control to the RT-11 monitor) . CTRL/C also 
prints the line number of the line that was executing 
when it interrupted the program. 



Table 5 lists changes in miscellaneous features from BASIC/RT-11 
to BASIC-ll/RT-11 V2. 



VOIB 
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Table 5 
Changes in Miscellaneous Features from 
BASIC/RT-11 VOIB to BASIC-ll/RT-11 V2 



Feature 



Change 



Maximum line 
number 



String concate- 
nation operator 



Virtual arrays 



Terminal width 



Closing files 



Deleting a character 



Deleting a line 



Lower case 



In V2, the maximum line number is 32767 (in 
VOIB, it was 65532) . 



In V2, the string concatenation operator 
can be either the ampersand (&) or the plus 
sign (+) (in VOIB it was the ampersand). 



In V2, virtual arrays are 1 
memory (except that they ar 
run time); they do not 
variable names. Virtual 
one or two subscripts (VOIB 
one subscript). The string 
any value between 1 and 255; 
have to be a power of 
string length is 16 (in VOIB 



ike arrays in 

e not zeroed at 

have special 

arrays can have 

allowed just 
length can have 

it does not 
2. The default 

it was 32) . 



In V2, the terminal width can be set from 1 
to 255 characters. See the BASIC-ll/RT-11 
User's Guide for a description of the 
TTYSET function. 



In V2, files are closed by the CLOSE or END 
statement (or by execution of the last line 
of the program) but are left open by the 
STOP statement. Any open output files are 
deleted by the RUN, SCR, OLD, and NEW 
commands. (In VOlB, STOP, RUN, SCR, OLD, 
and NEW closed files.) 



In V2, the DELETE (or RUBOUT) key deletes a 
character; the backarrow (or underscore) 
key does not. (Both DELETE and backarrow 
were valid in VOIB.) 



In V2, the CTRL/U command deletes a line; 
the ESCAPE (or ALTMODE) key does not. 
(Both CTRL/U and ESCAPE were valid in 
VOIB.) 



In V2, lower case keywords and variable 
names are always converted to upper case. 
Lower case string constants and remarks are 
permitted. 



(continued on next page) 
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Table 5 (Cont.) 
Changes in Miscellaneous Features from 
BASIC/RT-11 VOIB to BASIC -11/RT-ll V2 



Feature 


Change 


Arithmetic hardware 
support 

CALL interface 


BASIC-ll/RT-11 V2 supports the following 
hardware (VOlB also supported this 
hardware) : 

EAE KEll-A and KEll-B 

Extended Arithmetic Element 

EIS KEll-E 

Extended Instruction Set 

FPU FPll-A, FPll-B, and FPll-C 
Floating Point Unit 

Support of the following hardware is new in 
V2: 

FIS KEll-F 

Floating Point Instruction Set 

KEV-11 

Extended Arithmetic Element 

In V2, the CALL interface is similar to the 
FORTRAN IV CALL interface. Note that 
arrays are stored with the second subscript 
varying faster; they are stored 
independently of the scalar with the same 
name. Many internal table formats and 
offsets have changed. See the 
BASIC -11/RT-ll User's Guide for a complete 
description of the CALL interface. 



3.0 RESTRICTIONS IN BASIC-ll/RT-11 V2 

BASIC-ll/RT-11 users should always keep abreast of BASIC-related 
notices published by DIGITAL. Changes published in the Software 
Performance Summary need be made only once and should be made 
immediately. Changes published in the Digital Software News should be 
made as soon as possible to systems in use. The following sections 
summarize the restrictions in BASIC -11/RT-ll V2 of which you should be 
aware. 



3.1 Floating Point Operations 

Since whole floating point numbers are not stored as integers, 
execution of floating point operations can be slower than in VOIB, in 
certain circumstances. To avoid this problem, convert the data from 
floating point to integer by specifying the percent sign (%) wherever 
possible. 
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3.2 READ Statement 

Since a list created by a data statement is stored in ASCII format 
(rather than in a binary internal format) , the READ statement requires 
additional time to translate data items. 



3.3 REM Statement 

A REM statement terminated by a backslash (\) gets longer by one space 
each time a program containing it is saved by the SAVE command. If a 
program containing such a line is called and saved (with the OLD and 
SAVE commands) several times, the line can become too long for BASIC 
to handle properly. Use the SUB command to delete the extra spaces 
before the line gets too long. 



3.4 Subscripts 

BASIC calculates subscripts by performing an INT function rather than 
by using true truncation. This method of calculating subscripts 
causes no problems with positive subscripts. It also causes no 
difficulty with subscripts of -1 or less, since BASIC does not support 
negative subscripts. However, BASIC does give an error (7SUBSCRIPT 
OUT OF BOUNDS) for A (-.5). 



3.5 GOSUB Statement 

An immediate mode GOSUB to a 
statement can crash BASIC, 
occur because BASIC uses the 
immediate mode statements 
control to the line with the 
has been overwritten by the 
statement) . To avoid this 
statement in place of the 
execute the subroutine, print 
message. 



routine that has an INPUT or LINPUT 

under certain circumstances. This can 

same area of memory to process both 

and terminal input. When BASIC returns 

immediate mode GOSUB statement, that line 

terminal input (from the INPUT or LINPUT 

problem, use an immediate mode GOTO 

GOSUB statement. This causes BASIC to 

a warning, and then print the READY 



3.6 COMPILE Command 

The COMPILE command generates a file with a .BAC file type under BASIC 
with single precision arithmetic. Similarly, it generates a file with 
a .BAX file type under BASIC with double precision arithmetic. If you 
use an OLD, RUN, or CHAIN command to call a .BAC file under double 
precision BASIC or a .BAX file under single precision BASIC, BASIC can 
crash. You must explicitly specify the wrong file type to create this 
problem. BASIC executes properly when you rely on default file types. 



3.7 File Types 

When you call a file (with an OLD, RUN, or CHAIN command), BASIC looks 
first for a compiled image, and then for a .BAS image. If, for 
example, you specify OLD X.BAC and X.BAC does not exist, 
BASIC-ll/RT-11 V2 continues to search for the .BAS file. 



10 
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3.8 Device Handlers 

If a BASIC program that contains an array resides on a device whose 
handler is not resident, references you make to that device (with the 
OPEN statement, or the CHAIN command, for example) can cause the 
system to crash. Be sure to load the appropriate device handler to 
avoid this problem. 



3.9 OPEN Statement 

When BASIC opens an integer virtual array, and the subscript you 
specify in the DIM# statement is 1 or 2 less than a multiple of 256, 
BASIC creates a file that is one block too long. 



3.10 Reading a String 

If you place a null string as the last item in a DATA statement or an 
input line, indicate it by two adjacent quotation marks. The 
following example shows two null strings: one is indicated by two 
adjacent commas, and the other by two adjacent quotation marks. 

10 IiATA 5»ABC»6»»riEFi-"' 



4.0 INSTALLATION PROCEDURE 

The BASIC-ll/RT-11 V2 software kit contains three running versions of 
BASIC: 

1. BASIC. SAV 

2. BAS8K.SAV 

3. BASICD.SAV 

The BASIC. SAV version includes all the optional features except the 
CALL statement. It is overlaid (it has overlay type 3) and does not 
include support for arithmetic hardware. Its base address is 1000. 

The BAS8K.SAV version can execute in 8K words of memory. It should 
only be used for 8K RT-11 systems. It does not include the following 
optional features: 

1. PRINT USING statement 

2 . SUB command 

3. CALL statement 

4. RESEQ command 

5. Long error messages 

BAS8K is overlaid (it has overlay type 5) and does not include support 
for arithmetic hardware. In addition, BAS8K has a base address of 
700. 

BASICD.SAV has the same features and overlay type as BASIC. SAV. It 
supports double precision floating point arithmetic and has a base 
address of 1200. 
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4.1 Linking BASIC 

If BASIC. SAV, BASICD.SAV, or BAS8K.SAV is suitable for your 
application, you do not need to relink BASIC. However, you can link 
BASIC to make any of these changes: 

1. Change the overlay type 

2. Add support for arithmetic hardware 

3. Add CALL support and assembly language routines 

4. Add or remove any optional features 

To link BASIC, you must run the program SUCNFG.BAS. This program asks 
you questions about BASIC'S features and optional support. Then it 
creates an indirect command file that you must execute. This indirect 
file links BASIC according to the instructions you supplied to SUCNFG. 
The indirect file creates an executable version of BASIC (with any 
name you specify) that is tailored to your requirements. 

Read Sections 4.2 and 4.3 to learn how to use the dialogue program, 
SUCNFG. Then read Section 4.4, which describes how to transfer the 
necessary files for linking BASIC from the software kit to your 
system. 



4.2 Using the Dialogue Program 

To invoke the dialogue program, you must first run BASIC. Then run 
SUCNFG: 

■ R BASIC <B^ 

BASIC-ll/RT-11 V02-02 

OPTIONAL FUNCTIONS (ALLf NONEr OR INDIVIDUAL)? €!£) 

READY 

RUN SUCNFG ^S) 



BASIC~11/RT~11 V02 Conf iiSuration Proarsm 
TwF-e "?<ret>' after any prompt for HELP. 
.SAV and .COM file name (default is BASIC): 

When the dialogue prompts you for a .SAV and .COM file name, enter the 
name of the BASIC version you want to create. If you type only the 
RETURN key, the new version of BASIC is called BASIC. SAV. Note that 
if the new version is called BASIC. SAV, it replaces the version you 
are currently running. The listing shown in Figure 1 contains all the 
questions in the dialogue program, along with brief explanations. 
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♦SAV and .COM file name (defsult is BASIC)} 

Enter the name in 6 or less characters for the name to be 
given to the .SAV imaae of BASIC and the indirect file 
to be used to build BASIC. 

Do uou want a map? <Y or H? default is N)J 

Tyt='e Y for aes or N for no. If the answer 
is Y. the next auestion will ask for a name. 

♦MAP name (default is same as .SAV name): 

Enter <ret> or any leaal file name. 

Background or Foreground ? <B or F> default is B): 

B creates a .SAV imaiie to be run in the background. F creates 
a .REL imaae to be run in the foreground. 

Bo you want PRINT USING? (Y or NJ default is Y): 

Y includes the PRINT USING option* N does not. 

Do you want CALL support? <Y or N» default is N) J 

Y includes CALL support* N does not. If CALL support is 
included the next Question will handle the modules to 
be used with CALL in this BASIC. 

Enter module names (one per line) J 

On each line enter the name of a module to be included. Include your 
modified BSCLI» your subroutines* and BSCLLB* if it is needed. 
When all the modules have been entered* tape <ret> alone. 
For more information* please see the documentation on CALL. 

Single or Double precision math? (S or D> default is S): 

S creates a BASIC that supports the 2-word floating point 
representation. D creates a BASIC that supports the 4-word 
floating point representation. 

Arithmetic hardware (NONE* EAE* EIS* FIS* or FPU* default is NONE)} 

Arithmetic Hardware support is defined as follows. 

NONE - no arithmetic hardware is supported 

EAE - KEllA Extended Arithmetic Element is supported 

EIS - KE1.1.E Extended Instruction Set is supported 

FIS - KEllF or KEMllF Floating Instruction Set is supported 

FPU - FPP11A> B» or C Floating Point Unit is supported 

Do you want the transcendental functions? (Y or N» default is Y)? 

Y includes the transcendental functions* N does not. 
The transcendental functions are SQR* SIN* COS* ATN* 
LOG* L0610* and EXP. 

Figure 1 The Dialogue Text 
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Do you want the SUB commsnd? (Y or Nj default is Y): 

Y includes the SUB conriiiisnd f N does nott SUB allows editing 
without retapiriEi the entire BASIC statement. 

Bo wou want the RESEQ command? (Y or N» default is Y): 

Y includes the RESEQ commands N does not. RESEQ allows the 
reseauencina of line numbers in a BASIC prosiram. 

Bo you want lonS error messajses? <Y or Nf default is Y): 

Y includes loniS error messa:aes» N does not. 

Lonsi messages are several word explanations of an error 
condition. Short error messasfes are three character abbrevia- 
tions of the lonsi messages. 

Overlay structure type (1» 2f 3» At or 5? default is 1): 

The overlay structures are described as followsl 
Type 1 - BASIC is not overlaid. 
Type 2 ~ The error messasies a^e overlaid with a sesiment of 

of the edit phase. 
Tape 3 ~ The error message phase* edit Phaser and the 

execute phase are overlaid. 
Type 4 ~ Similar to type 3 except that the edit and execute 

Phases are overlaid internally. 
Type 5 - Similar to type 4 except that the math packade* the 
I/O routinesr are some other routines normally in the 
root segment are overlaid. 
The hiaher the overlay structure type number* the less memory 
is reeuired by BASIC. The S3vin<3 in memory reeuirements is made 
at the expense of performance. Type 2> however* has very 
minimal effect on the performance of BASIC* with a substantial 
savins in memory if lon«s error messasfes are used. Please see 
the documentation for more information. 



Figure 1 The Dialogue Text (Cent.) 



NOTE 

If you interrupt SUCNFG (with CTRL/C, 
for example) you must restart it from 
the very beginning by typing RUN SUCNFG. 



4.2.1 Overlay Types - The dialogue program lets you specify how your 
version of BASIC is to be overlaid. The listing reproduced in Figure 
1 summarizes the overlay types. Use overlay type 1 if conserving 
memory is not a concern on your system. Overlay type 2 is suitable 
for RK05 and RK06 systems where speed is more important than memory 
conservation. DIGITAL recommends type 2 for diskette-based systems. 
Overlay type 3 is suitable for RK05 and RK06 systems where memory 
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conservation is more important than speed. Use type 3 for 
diskette-based systems if memory is at a premium. Use overlay type 4 
if you must strictly conserve memory. BAS8K.SAV, the smaller version 
of BASIC supplied in the software kit, uses overlay type 5. It has 
many small overlay sections and, therefore, executes slowly. Use type 
5 only for 8K systems. 



4.2,2 Arithmetic Hardware Support ^ The versions of BASIC provided in 
the software kit do not support arithmetic hardware. Specify EAE if 
your system has the KEll-A or KEll-B Extended Arithmetic Element, Specify 
EIS to support the KEll-E Extended Instruction Set on a PDP-11/35 
or PDP-11/40. Use EIS also for any PDP-11/34, 11/45, 11/50, 11/55, 
or 11/70 without the FPU Floating Point Unit. Specify FIS if your 
system has the KEll-F or KEV-11 Floating Instruction Set. Specify FPU 
to include support for the FPU Floating Point Unit. Use FPU also for 
any PDP-11/60 even if it does not have the FPll-E Floating Point Unit. 



4.2.3 Foreground Execution - To link BASIC to execute in the 
foreground with either the FB or XM monitor, simply type an F in 
response to the dialogue program's "Background or Foreground?" prompt. 
To execute BASIC in the foreground, use the FRUN command with the /N 
option. You must use this option to ensure that your program has 
adequate memory space for foreground execution. Section 4.3 contains 
an example of linking BASIC and executing it in the foreground. 



4.2.4 Assembly Language Routines - The versions of BASIC provided in 
the software kit do not support the CALL statement for assembly 
language routines. To include CALL support, you must first add the 
names of your assembly language routines to BSCLI.MAC, as described in 
the BASIC-ll/RT-11 User's Guide. Then assemble the three .MAC files 
together, supplying any file name for the resulting object file: 

♦ HACRO/OBJECTShYCLI BSMAC+BSASH-fBSCLI^Jl) 

ERRORS detected: 

Next, assemble your assembly language routines. You can place more 
than one routine in an object file. Type a Y in response to the 
dialogue program's "Do you want CALL support?" prompt. The dialogue 
next requests the module names. On the first line, enter the name of 
the .OBJ file you specified in the MACRO assembly shown above. On the 
next lines, enter the names of the .OBJ files that contain your 
assembly language routines. On the last line, enter BSCLLB if your 
assembly language routines use any routines supplied by BASIC (see the 
BASIC-ll/RT-11 User's Guide ). Finally, type only the RETURN key to 
terminate the list of module names. The following example shows the 
CALL support section of the dialogue: 

Do you want CALL supp'ort? <Y or N5 default is N): Y(sll) 

Enter module names (one !-='er line)! MYri T (ret) 

Module naiiiet MODI^ et) 

Module name: M0D2(Bil) 

Module nainet MQD3(b1i) 

Module name: MQD4^1l) 

Module name: BSCLLBdll) 

Module name* (ret) 
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4.2.5 Optional Features - You can link BASIC to add or delete support 
for any optional features. See the BASIC-ll/RT-11 User's Guide for a 
discussion of the optional features. The text of the dialogue program 
(see Figure 1) lists the optional features you can add or delete at 
link time. 



4.3 Sample Dialogue 

The sample dialogue reproduced in Figure 2 shows how to link BASIC to 
run in the foreground. This example also requests a wide map listing 
(with /W) , and adds support for EIS arithmetic hardware. The example 
then shows how to execute the indirect file and how to run the new 
version of BASIC in the foreground. 

. R BASICdID 

BASIC-ll/RT-11 V02-02 

OPTIONAL FUNCTIONS (ALL» NONE, OR INIHUIDUAI..)? A (HD 

READY 

RUN SUCNFG@I) 

BASIC~11/RT-11 V02 Configuration Pro<Sr3iTi 

Type '?<ret>" after 3na F-roitip-t far HELP. 

.SAV and .COM file name (default is BASIC): MYBAS (m) 

Do you want a mas--'? (Y or N> default is N)t Y ^H) 

.MAP name (default is same as .SAV name)! /U<51l) 

Backslround or Forearound ? (B or F» default is B)* F(b1£) 

Do you want PRINT USING? (Y or N? default is Y): Y(gll) 

Do you want CALL sup(=>art? (Y or Nr default is N)J N (ell) 

SinsJle or Double F'ret7ision math? (S or D? default is S): D (gjl) 

Arithmetic hardware (NONEr EAE» ElSr FISi- or FPUf default is NONE)! EISCJIl) 

Do you want the transcendental functions? (Y or Hi default is Y); Y(ga) 

Do you want the SUB command? (Y or Nr default is Y): YdlD 

Do you want the RESEQ command? (Y or N» default is Y): Y(Bl) 

Do v(ou want lon«! error mei-.sasfes''' (Y or Hi default is Y)t Y(gll) 

Overlay structijre t'jr-e <X> 2> 3» 4> or 5 J default is 1)5 3(b1i) 

The followinss GLOBALS will be undefined. These 

error'., may he isinored. 

..UAC$. ..NRC*» and ..MSPHi (from no CALL). 

To create the BASIC that you have Just defined* 

■t-jT-e "BYE:-ret:- • afbar BASIC crints 'READY'. When the system 

;>rompts Tor inputs tyr-e "(»MYBAS<ret> " to link the new BASIC. 

St;e the User's Gi.iide for instructions on runninsi 

BASIC in the Forefiround. 

Figure 2 Sample Dialogue for Foreground 
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REIADY 



.R LINK 

*MYBAS f /W=/R : 1 200// 

JKBSPTRIi , BSP AT r BSROti 

«BSRiri»BSPRO 

*BSCLIN 

♦SUOIIDtBSOTOD.EIStBSOTID.EIS 

wSUIOPRrSUIOPO 

*SUXI ti r BSXOA > BSXOB » BSXl A f BSXlB/0 X 1 

y<BSPRl»BSCLSN 

*SUX2IIi.BSX2/0:i 

*SUI?;i IB f BSEO » BSEl > BSKEYS/0 : 1 

>'<BSnMP » BSSIJB . BSRSCl 

X'SDEiTCM/Otl 

*r!:;err , bserml/o : i 

*SitJI MP , BSFUNC » SUOPT/0 : 2 

v<// 

-•LINK-U-UnclefiriGd alob3ls: 

. .UAc:$ 

. .NRC* 
. . MSP* 



.FRUN mybas/n;;^ooo.(sIi) 



BASIC -ti/RT-11 yo2~o;; 

OPTIONAL FUNCTIONS <ALLj NONE j OR INniUinUAL)? grRUft A (gJT) 

READY 

10 PRINT 'UE ARE RUNNING IN FG NOW (Ml) 

RUNNH (all) 

UE ARE RUNNING IN FG NOW 

READY 
BYF(SiT> 

B:- 

UNLOAD FG(b1i) 



Figure 2 Sample Dialogue for Foreground (Cont.) 

4.4 Installation Instructions 

The BASIC-ll/RT-11 software kit is distributed in the following forms; 
1 RK05 disk 
1 RK06 disk 
1 RLOl disk 

1 9-track magtape 

2 diskettes 

2 diskettes 
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When you receive the software kit, mount the distribution media 
{wr ite-protected, if possible) and copy all the files onto an empty 
disk or tape. Then store the original distribution media in a safe 
place. Use your own copy of the software for the following 
installation procedure. 

If a version of BASIC provided in the software kit (BAS8K.SAV, 
BASICD.SAV, or BASIC. SAV) is suitable for your application and you do 
not need to modify it, simply transfer the appropriate file from your 
copy of the distribution medium to your system device. Use a command 
similar to this one: 

. C P Y Ii X :l : B A S 8 K . S A U D K I (ret) 



You can now execute BASIC by typing: 

. R BAS8K(b1i) 

If a version of BASIC provided in the software kit is not suitable for 
your application, you must use the program SUCNFG to relink BASIC. If 
your system device is an RK05 or RK06 disk, transfer all the files 
from your copy of the distribution medium to your system device. Use 
a command similar to this one: 

. COPY/SETDATE RKltJJJ.iH £Y;(bIi) 

for non-magtape distribution media, and 

♦ COPY RKiu.* sy;(bIi) 

for magtape distribution medium. 

Run the dialogue program as described in Section 4,2. Then delete all 
the new files on your system device, except the new version of BASIC 
that you just created. Use this command to delete all the new files 
except for the new BASIC file: 



♦ D £ I... E r e: /■ i^ E w F :i: i e s / ' e x c l i ) d e 



BAS.TC.RAV 



r.L In 31)1 . I, HP 



<sn) 



If your system device is a diskette or DECtape, your BASIC software 
kit consists of two volumes. The first volume contains all the .SAV, 
.BAS, .DAT, and .MAC files. The second volume contains all the .OBJ, 
.EAE, .EIS, .FIS, and .FPU files. 



NOTE 

If your system device is DECtape, follow 
this procedure for diskette-based 
systems, but substitute DT for DX in the 
examples that follow. 



First, mount the first volume in drive 1. 
as follows: 



Assign DK: to that unit. 



. ASSIGN DXi; DK;Cret) 

Next, run BASIC and SUCNFG, and answer the questions from the dialogue 
program. A sample run is reproduced in Figure 3. 
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> R BASIC(gl5 

BASIC~11/RT-11 V02-02 

OPTIONAL FUNCTIONS <ALl.,» NONE* OR INDIVinUAD? A €ll) 

READY 

RUN SUCNFGCeg) 

BASIC--11/RT-11 V02 Conf isiuration Program 

Type "?<ret>" sfter anw proi»if*t for HELP. 

.SAV and .COM file name (default is BASIC): BASSM€il) 

Do you want a iiiap? <Y or N» default is N)S N(gH) 

Backarourid or Foreground ? (B or F) default is B)J B (EH) 

Do you want PRINT USING? (Y or NP default is Y): N (gg) 

Bo you want CALL supr-ort? (Y or N5 default is N): N(b1£) 

SinSle or Double precision math? <S or Ht default is S)J S(B^ 

Arithmetic hardware (NONE. EAE* EISk FIS» or FPU» default is NONE): NONE (gQ) 

Do you want the transcendental functions? <Y or Nf default :ls Y): N (bet) 

Do you want the SUB command? <Y or Nr default is Y): N (SM) 

Do you want the RESEQ command? <Y or N» default is Y): N (BJD 

Do you want lon^ error messasses? (Y or N» default is Y): N (Set) 

Overlay structure tape (1» 2» 3» A? or 5i default is 1): 2 (BJI) 

The followinsi 6L0BALS will be undefined. These 

errors may be ignored. 

..PRU* (from no PRINT USING). 

.,UAC*r ..NRC*f and ..MSP$ (from no CALL). 

SQRTf SINj COS* ATANi- AL0610» f.XPr and 

AL06 (from no transcendental functions). 

..SUB$ (from no SUB command). 

..RES$ (from no RESEQ coiijmaiid ) . 

To create the BASIC that you have Just defined » 
type 'BYE^ret:?" after BASIC prints "READY", When the system 
prompts for input? tyre "(?BASSM<ret.:: " Lo link the nrw BASIC. 
You may type "R BASS(i<ret>" to run it. 

READY 

Figure 3 Sample Dialogue for Background 

When the dialogue program finishes, exit from BASIC and copy the new 
indirect file to your system device: 

BYF (RET) 

. COPY BASSM.CUH DXOiBASSH.COH (fill) 

Now remove the first volume from drive 1 and mount the second volume 
there. Execute the indirect file to link BASIC, as Figure 4 shows. 
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. eriXO?BASSM,CQM^ll) 



.R LINK 

*bassm=/b:iooo// 

*BSPTRS f BSPAT y BSROS 

*BSRlSfBSPRON 

♦BSCLIN 

*SU01IDyBSOrOS 

*SU1 OPR » SUlOPOi- SUD7 CM 

*BSXOA f BSXOB , HQX2 s BSX J. A 

*BSX IB r BSPRIN » B8CLSN 

*BSEO»BSCMP 

*BSSUBN»BSRSQN 

*SUE:1 ID » BSEl y BSKEYS/0 1 1 

*BSERR f BSERMS/0 1 1 

*SUIMP » BSFUNC y SUOP r/0 J 2 

*// 

?L. I NK -U-Undef i ned si 1 oba 1 s % 

..UAC* 

♦♦SUB* 

. ♦ RES* 

. .PRU* 

.♦NRC* 

♦ . MSP* 

*'-C 

Figure 4 Linking BASIC 

Next, copy the resulting .SAV (or .REL for foreground) file to your 
system device, and reassign DK: to DXO:. 

♦ COPY BASSM ♦ SAV DXO X BASSM ♦ SA'v' (bE) 

♦ ASSIGN DXQ: IiKi(gll) 

You can now execute your new version of BASIC: 

♦ R BASSM ^JS 
BASIC-n/RT-11 V02-03 

OPTIONAL FUNCTIONS (ALLy NONEy OR INDIVIDUAL)? 



5.0 THE CONVERTING PROGRAM 

The BASIC software kit contains a converting program, SUCVT, that 
helps you modify programs written under BASIC/RT-11 VOlB so that they 
execute properly under BASIC-ll/RT-ll V2. Use this program to modify 
all VOIB BASIC programs that contain any of the following items: 

• Virtual arrays 

• User-defined functions that return strings 

• REM statements that include a backslash (\) 
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• BIN or OCT functions that do not contain parentheses 

• Line numbers greater than 32767 

• DATA statements on multi-statement lines 

• CHR$ or STR$ functions 

• RANDOMIZE Statements 

• CALL Statements 

See Section 2.0 of this document for a summary of how the items listed 
above have changed in V2 BASIC. 



5.1 Starting the Converting Program 

To use the converting program, first make sure that the following two 
programs, which are provided in the software kit, reside on your 
system device: 

1. SUCVT.BAS 

2. SUCVTl.BAS 

Then start BASIC. Respond to the READY prompt by typing: 

RUN SUCVT @I) 

The converting program first requests the name of the file you need to 
convert. Enter the input file specification in the standard RT-11 
format {dev:f ilnam. typ) . Then the program requests the name to be 
assigned to the resulting converted program. Enter the output file 
specification. If you type only the RETURN key for the output file 
name, the converting program examines the input file but does not 
create a converted output file. If you omit the file type in the 
input or output file specification, the converting program uses .BAS. 
The following is an example of the initial dialogue with the 
converting program: 

RUN SUCMTCfig) 

INPUT FILE NAME? CVTEST (glj) 
OUTPUT FILE NAME? C'v'0UT(b1i) 

Next, the converting program requests the items you need to check for 
V2 BASIC compatibility (a complete list of the possible items is 
reproduced at the beginning of Section 5.0) : 

WHICH FEATURES WOULD YOU LIKE TO CHECK (ALLy INDIVIDUAL SELECTION)? 

To check all possible items for V2 BASIC compatibility, type an A. 
Typing only the RETURN key is equivalent to typing an A. If you type 
an A (or a RETURN) , the converting program begins to examine the input 
file. 

If you type an I, the converting program lists each feature 
separately. If you need to examine a particular item, type a Y (or a 
RETURN). If you do not need to check a feature, type an N. The 
following is a sample dialogue: 
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WHICH FEATURES WOULD YOU LIKE TO CHECK <ALL» INIiIVinUAL SELECTION)? I 

VIRTUAL ARRAYS (Y OR N) ? f <m) 

DEF STATEMENTS (Y OR N) ? Y^ip 

REM STATEMENTS <Y OR N) ? NafS 

BIN AND OCT USAGE(Y OR N) ? Y(bB> 

STR$ AND CHR* USAOECY OR N) ? Ytgir) 

DATA STATEMENTS (Y OR N) ? Y(ail) 

RANDOMIZE STATEMENTS<Y OR N) ? N(ell> 

CALL STATEMENTS (Y OR N) ? Y(al5 



As a result of the dialogue shown above, the converting program would 
check all items except REM and RANDOMIZE statements. When you respond 
to the last line of the dialogue, the converting program begins to 
examine the input file. 



5.2 Interacting with the Converting Program 

As the converting program examines the input file, it searches for the 
items that you requested in the dialogue. When it finds an occurrence 
of a requested item, it prints the item (in most cases) and gives you 
an opportunity to modify a program line or add new program lines. 

When the converting program finds a virtual array OPEN statement, it 
prints the existing array name and requests a new array name. If you 
type just the RETURN key, the converting program repeats the request. 
If you type LIST, the converting program prints the program line that 
contains the OPEN statement, then repeats the request for a new array 
name. When you type a new virtual array name, the converting program 
replaces all occurrences of the existing name with the new name. Make 
sure that the new name you type is not used already as a variable in 
the program. After you enter a new virtual array name, the converting 
program requests a channel number for that array. If you type only 
the RETURN key, the converting program repeats the request. Make sure 
the channel number you enter is in the range 1 to 12 and is not used 
in any OPEN statement already in the program. 

When the converting program finds a DEF statement, it prints the 
existing function name and requests a new function name. If you type 
just the RETURN key, the converting program retains the existing 
function name and continues processing the input file. If you type 
LIST, the converting program prints the program line that contains the 
DEF statement, then repeats the request. When you type a new function 
name, the converting program replaces all occurrences of the existing 
name with the new name. Again, make sure that the new name you type 
is not used in any other DEF statement in the program. 

The converting program automatically corrects program lines that 
contain REM statements with a backslash (\) and those that use the BIN 
or OCT functions without parentheses. For REM statements, the 
converting program substitutes the words "BACK-SLASH" for the actual 
backslash character (\) . For BIN and OCT functions, the converting 
program supplies the missing parentheses. The converting program does 
not request any information from you when it examines REM statements 
and BIN and OCT functions. 

The converting program always checks the line numbers in your program 
to see if there are line numbers greater than 32767. If the 
converting program detects such a line number, it prints the line 
identified by that line number and requests a new line number for it. 
Respond by typing a new line number; do not retype the entire 
statement on that line. Note that if you do not enter a new line 
number that is less than or equal to 32767, the program cannot execute 
under V2 BASIC. 
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When the converting program finds a CHR$ or STR$ function, a CALL or a 
RANDOMIZE statement, or a DATA statement that is on a multi-statement 
line and is not the last item, it first prints the appropriate warning 
message from the following list: 

WARNING! FUNCTION CHR* HAS CHANGED 

WARNING! FUNCTION STR* HAS CHANGED 

CALL. INTERFACE HAS CHANGED 

FUNCTION OF RANDOMIZE STATEMENT HAS CHANGED 

DATA STATEMENT NOT I...AST 

Then the converting program prints the line that contains the function 
or statement and requests a new line. If you type only the RETURN 
key, the converting program leaves the existing program line 
unchanged. If you type a new program line, the converting program 
deletes the original line and inserts the new line. The converting 
program continues to request new lines so that you can properly modify 
your VOIB program. Make sure that the new lines you type do not have 
the same line numbers as existing program lines, except for the line 
number of the deleted line. When you are finished, respond to the new 
line request by typing just the RETURN key. 

When the converting program finishes examining the input file it asks 
if you need to convert another program: 

CONVERSION COMPLETE. 

ANOTHER CONyERSION? (Y OR N) ? 

Type a Y (or the RETURN key) to restart the converting program. Type 
an N to terminate the program and return control to BASIC. 



5.3 Converting a Sample Program 

This section contains a sample VOlB BASIC program, a reproduction of 
the converting program dialogue, and a listing of the resulting 
converted file. Read the dialogue carefully. Then compare the VOIB 
BASIC program with the V2 BASIC version. 

Figure 5 is a listing of a VOIB BASIC program called CVTEST.BAS. 
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100 DEF FNV(S)=CHR*<S) 

200 DEF FNX(T)=T+T"2 

300 OPEN 'TEST1.DAT' AS FILE #6 

400 OPEN 'TEST2.DAT' FOR 0UTPUK4) AS FILE *4 

500 OPEN 'TEST3.DAT' FOR OUTPUT AS FILE VF1(25) 

600 OPEN 'TEST4.DAT' FOR OUTPUT (10) AS FILE UF2%<25) 

700 OPEN 'TEST5.DAT' FOR OUTPUT AS FILE VF5*<A4) 

750 OPEN 'TEST6.DAT' AS FILE VF6*<6)=1A 

800 REM TEST PROGRAM FOR VIB 

900 REM CONTAINS A \ FOLLOWEDBYMORETEXT 

1000 DATA 'NOT','AT'»'END'r'OF','A'»'LINE'\GO TO 1100 

1100 K«0CT<'707') 

1200 PRINT K 

1250 PRINT K+VFK4) 

1300 K=0CT'707' 

1400 PRINT K 

1450 PRINT K+VF2(3) 

1500 K=BIN( '101010') 

1600 PRINT K 

1700 K=BIN'101010' 

1800 PRINT K 

1900 K=BIN'10101'+12 

2000 PRINT K 

2100 P*='GTY'&FNV(5) 

2200 PRINT FNX(9) 

2300 PRINT FNy(6),FNX<VFl(7)) 

2400 LET VF5(5)='N0UIS THE ' &STR*(FNX( 1 ) ) 

2500 RANDOMIZE 

2600 CALL 'HYPOT'<GfK»Z) 

2800 CLOSE VFl 

2900 CLOSE yF5 

60000 END 



Figure 5 VOlB BASIC Program 

Figure 6 is a sample dialogue with the converting program. Note that 
all the possible features are to be checked for V2 BASIC 
compatibility. 
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READY 

RUN SUCVT<BS) 

INPUT FILE NAME? CVTEST^ 

OUTPUT FILE NAME? CVQUT(ilD 

WHICH FEATURES WOULD YOU LIKE TO CHECK (ALL» INDIVIDUAL SELECTION)? I<m) 

VIRTUAL ARRAYS<Y OR N) ? Y(B1S 

DEF STATEMENTS (Y OR N) ? Y (SIB 

REM STATEMENTS' (Y OR N) ? YCSi?) 

BIN AND OCT USAGE (Y OR N) ? Y(b1i) 

STR« AND CHR$ USAGE (Y OR N) ? Y^H) 

DATA STATEMENTS (Y OR N) ? Y^jl) 

RANDOMIZE STATEMENTS (Y OR N) ? Y(b1i) 

CALL STATEMENTS (Y OR N) ? Ydll) 

FUNCTION name: FNV 
NEW name: ? FNV$<ell) 
FUNCTION name: FNX 
NEW name: ? LIST (all) 
200 DEF FNX(T)=T+T"2 

NEW name: ? @1i) 

VIRTUAL ARRAY NAME VFl 

NEW NAME ? Cdg) 

CHANNEL NUMBER ? J.@) 

VIRTUAL ARRAY NAME VF2Z 

NEW NAME ? CX<Bn> 

CHANNEL NUMBER ? 2@l) 

VIRTUAL ARRAY NAME VF5* 

NEW NAME ? C»(§il> 

CHANNEL NUMBER ? 3(§ll) 

VIRTUAL ARRAY NAME VF6* 

NEW NAME ? Cl$(gB> 

CHANNEL NUMBER ? 5 (glB 

LINE NUMBER GREATER THAN MAX 

OLD line: 60000 END 

NEW LINE number:? 32000 @g) 

WARNING! FUNCTION CHR* HAS CHANGED. 

OLD LINE : 100 DEF FNV* <S) =CHR$ (S) 

NEW LINE : ? (b1i) 

DATA STATEMENT NOT LAST 

OLD LINE : 1000 DATA 'NOT' » ' AT' » 'END' » 'OF ' > ' A ' f 'LINE'\GO TO 1100 

NEW LINE : ? 1000 GOTO 1100(gll) 

NEW LINE : ? 1010 DATA 'NOT' > 'AT' > 'END '> 'OF' > 'A' > 'LINE '(III) 

NEW LINE : ?<sn> 

WARNING! FUNCTION STR* HAS CHANGED. 

OLD LINE : 2400 LET C*<5> = 'N0WIS THE ' 8iSTR*(FNX( 1 ) ) 

NEW LINE : ? @D 

FUNCTION OF RANDOMIZE STATEMENT HAS CHANGED 

OLD LINE : 2500 RANDOMIZE 

NEW LINE : ? 50 RANDOMIZE <bB) 

NEW LINE : ? ^ 

CALL INTERFACE HAS CHANGED 

OLD LINE : 2600 CALL 'HYPOT' <Gf KfZ) 

NEW LINE : ? <sn> 

CONVERSION COMPLETE. 

ANOTHER CONVERSION? (Y OR N) ? N@I) 

READY 

Figure 6 Converting Program Dialogue 

Figure 7 is the listing of the resulting converted program, called 
CVOUT.BAS: 
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OLD CVOUT(sll) 

READY 
LIST €15 



CVOUT 
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FOR OUTPUT 
FOR OUTPUT 



AS 
AS 
\ DIM #5»C1*(6)=16 



50 RANDOMIZE 

100 DEF FNV*(S)=CHR*<S> 

200 DEF FNX(T)=T+T"2 

300 OPEN 'TESTl.DAT' 

400 OPEN 'TEST2.DAT' 

500 OPEN 'TEST3.DAT' 

600 OPEN 'TEST4.DAT' 

700 OPEN 'TESTS ♦DAT' 

750 OPEN 'TEST6.DAT' AS FILE #5 

800 REM TEST PROGRAM FOR VIB 

900 REM CONTAINS A "BACK-SLASH 

1000 60 TO 1100 

1010 DATA 'NOT'»'AT'»'END'»'OF'r 'A'y'LINE' 

1100 K=0CT<'707') 

1200 PRINT K 

1250 PRINT K+C(4) 

1300 K=0CT('707') 

1400 PRINT K 

1450 PRINT K+CX<3) 

1500 K=BIN('101010') 

l&OO PRINT K" 

1700 K=BIN< '101010') 

1800 PRINT K 

1900 K=BIN< '10101 ')H2 

2000 PRINT K 

2100 P*='QTY'8;FNV*(5) 

2200 PRINT FNX(9) 

2300 PRINT FNV*(6)»rNX(C(7)) 

2400 LET C*(5) = 'N0WIS THE ' iiSTR*(FNX( 1 ) ) 

2600 CALL 'HYPOT'<G»K»Z) 

2800 CLOSE 1 

2900 CLOSE 3 

32000 END 



AS FILE *6 

FOR OUTPUT AS FILE *4, FILESIZE 4 

FOR OUTPUT AS FILE *1 \ DIM *1»C<25) 

FILE #2f FILESIZE 10 \ DIM #2.C%(25) 
FILE *3 \ DIM *3»C$(64)=32 



FOLLOWEDBYMORETEXT 



READY 



Figure 7 V2 BASIC Program 



5.4 Compiling the Converting Program 

If you need to use the converting program frequently, compile the 
program so that it executes more efficiently. See Figure 8 for the 
commands to do this. 
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OLD SUCVT@£) 

READY 
COMPILE €1D 

READY 

OLD SUCVTl(&il) 

READY 
COMPILE (EH) 

READY 

Figure 8 Compiling the Converting Program 
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READER'S COMMENTS 



NOTE: This form is for document comments only. DIGITAL will 
use comments submitted on this form at the company's 
discretion. Problems with software should be reported 
on a Software Performance Report (SPR) form. If you 
require a written reply and are eligible to receive 
one under SPR service, submit your comments on an SPR 
form. 

Did you find errors in this manual? If so, specify by page. 



Did you find this manual understandable, usable, and well-organized? 
Please make suggestions for improvement. 



Is there sufficient documentation on associated system programs 
required for use of the software described in this manual? If not, 
what material is missing and where should it be placed? 



Please indicate the type of user/reader that you most nearly represent. 

I I Assembly language programmer 

Q Higher-level language programmer 

f~) Occasional programmer (experienced) 

Q User with little programming experience 

Q Student programmer 

I I Non-progrcimmer interested in computer concepts and capabilities 



Name Date . 

Organization 

Street 



City State Zip Code. 

or 
Country 
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146 Main Street ML5-5/E39 
Maynard, Massachusetts 01754 



